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(54) COMPOSITE ELECTRONIC APPARATUS 

(57)Abstract: 

PURPOSE: To make uniform the time for alarming the residual 
capacity of battery regardless of the operation mode by setting the 
alarm start voltage variably depending on the current operating mode. 
CONSTITUTION: The composite electronic apparatus can be 
operated in any one of four modes, e.g. navigation mode, CD-DA 
mode for music, television mode and VTR mode. A control section 1 
alarms the residual capacity of battery at a display section 3 at a point 
of time when the information from a voltage detecting section 6, i.e., 
the terminal voltage of a battery 5, drops down to a limit level. Power 
consumption is different for four operating modes and thereby 
operable time of the battery 5 is different. An alarm start voltage 
corresponding to each operation mode is thereby set for each 
operation mode, based on the power consumption characteristics. 
More specifically, the alarm start voltage is set to have an inoperable 

level upon elapse of a predetermined time, thus making the alarm time constant, regardless of current 
operating mode. 
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CLAIMS 



[Claim(s)] 

[Claim 1] While two or more modes of operation from which a power consumption property differs, respectively can 
perform alternatively In the compound electronic equipment obtained by the dc-battery means in supply voltage of 
operation An electrical-potential-difference detection means to perform electrical-potential-difference detection of said 
dc-battery means, and a **** warning presentation means, The warning starting potential setting means which carries 
out an adjustable setup of the warning starting potential according to the mode of operation currently performed, 
Compound electronic equipment characterized by having a warning execution control means to perform warning 
presentation actuation by said **** warning presentation means, and being constituted if the electrical-potential- 
difference value detected by said electrical-potential-difference detection means serves as said warning starting 
potential. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the compound electronic equipment which can perform two or more 

modes of operation. 

[0002] 

[Description of the Prior Art] At least two or more function parts of operation are formed in one in a device housing, 
and various development of the compound electronic equipment which can perform two or more modes of operation 
alternatively is carried out. For example, considering the compound device which formed CD (compact disk) player 
section, the television tuner section, a monitor line, the navigation control section, the VTR (video tape recorder) 
section, etc. in one, four modes of operation can perform alternatively. That is, a user can perform alternatively any of 
navigation actuation, CD music playback actuation, television actuation, and video recovery actuation they are. If such 
a compound device is especially constituted as a portable small device, when you like, a user can perform actuation of a 
favorite function now and will become a very convenient device in a favorite location. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, usually by the device used also especially as portable, it 
enables it to contain dc -batteries (a dry cell, battery charger, etc.) inside as a power source of operation. And by the 
device which performs actuation using such a dc -battery, an alarm display is performed or it is making often which 
generates a beep sound so that it can warn a user of a cell piece being near at the time of a decrease electrical potential 
difference just before becoming the so-called cell piece (supply disabling of a need electrical potential difference). 
[0004] For this reason, if a high electrical potential difference is somewhat set up as an operating-limits electrical 
potential difference and battery voltage results in an operating-limits electrical potential difference from an impossible 
electrical potential difference of operation, he is trying to start warning in conventional battery powered equipment. 
However, by the device by which activation of the above two or more mode actuation was enabled, when the power 
consumption per unit time amount differs for every mode, power consumption properties differ in many cases. Time 
amount after this means that time amount after battery voltage turns into an operating-limits electrical potential 
difference until it becomes an impossible electrical potential difference of operation turns into different time amount for 
every mode, namely, warning is started until operating becomes impossible changes with modes. When it is on a user's 
actual use and this was considered, after warning was started, decision how many [ after ] cells have will become 
difficult for a user, and there was a problem as warning actuation. 

[0005] Moreover, in order to cancel the non-set for every mode of such warning time amount, a time count is 
performed from the time of battery voltage turning into an operating-limits electrical potential difference, and starting 
warning, and when the counter is that the deadline of it is passed, the method which judges that became an impossible 
electrical potential difference of operation, and is compulsorily considered as OFF of operation is also considered. 
According to this, it is not concerned with the mode currently performed until operating becomes impossible from 
warning initiation, but is equalized. However, in this case, even if it is a time of being in the electrical-potential- 
difference condition in which continuation of operation is still possible, it may consider as impossible of operation. For 
example, when a count time is set up in accordance with the large mode of power consumption, although only the time 
amount of a certain extent can still operate at the time of little mode actuation of power consumption, it will consider as 
OFF of operation, and is inconvenient. 
[0006] 

[Means for Solving the Problem] This invention was not made in view of such a trouble, and aims at making it not 
judge the warning time amount about a dc-battery residue that actuation is impossible when it can operate, while not 
being concerned with a mode of operation but equalizing. 

[0007] For this reason, while two or more modes of operation from which a power consumption property differs, 



r 



« 



respectively can perform alternatively, in the compound electronic equipment obtained by the dc-battery means in 
supply voltage of operation, an electrical-potential-difference detection means, a **** warning presentation means, a 
warning starting potential setting means, and a warning execution control means are established. And if an electrical- 
potential-difference detection means performs electrical-potential-difference detection of a dc-battery means and the 
electrical-potential-difference value detected serves as warning starting potential, a warning execution control means 
will be made to perform warning presentation actuation by the **** warning presentation means. And it is made for a 
warning starting potential setting means to set it as a predetermined value as a value of warning starting potential 
according to the mode of operation currently performed. 
[0008] 

[Function] From the power consumption property about each mode of operation, the warning starting potential value 
corresponding to each mode of operation is set up. That is, when each of this warning starting potential value goes 
through predetermined time amount, it cannot be concerned with the value used as an impossible electrical potential 
difference of operation, then the mode of operation currently performed, but can make warning time amount regularity. 
[0009] 

[Example] Hereafter, the example of this invention is explained using drawing 1 - drawing 3 . The compound electronic 
equipment of this example is explained as a compound device which can perform four modes of operation, the 
navigation mode in which actuation as a navigation system is performed, the CD-DA mode which plays CD for music 
(following CD-DA), the television mode which functions as a television receiver, and the VTR mode in which VTR 
playback actuation is performed. 

[0010] Drawing 1 shows the block diagram of the compound device of an example. A control section 1 is formed with 
a microcomputer and let it be the part which performs the whole motion control. The actuation key by which actuation 
of a user is presented with a control unit 2 is prepared, and actuation information is inputted into a control section 1 . A 
control section 1 outputs a control signal CNT to each part based on the inputted actuation information and the program 
currently held to Interior ROM, and makes necessary actuation performed. Moreover, a control section 1 performs a 
display control to a display 3. ****** [in presenting of the display of a mode of operation, the truck number for 
example, at the time of CD-DA mode, a performance hour entry, etc., etc. ] with a display 3 — it is divided. Moreover, 
it is constituted so that the dc-battery residue alarm display mentioned later may also be performed by the display 3. 
[001 1] If the dc-batteries 5, such as a lithium ion battery, are contained by the power circuit section 4 and a control 
section 1 considers as ON of operation, it will output to power-source Rhine 20 by making the electrical potential 
difference of a dc-battery 5 into the supply voltage VDD of operation, and each circuit section will be supplied. In 
addition, the power circuit section 4 is battery voltage VBAT. It is good also as a configuration outputted as supply 
voltage VDD of operation as it is, and it changes into a predetermined electrical potential difference, or regulated- 
power-supply processing is performed, the supply voltage VDD of operation is obtained, and it is good also as a 
configuration to output. The electrical-potential-difference detecting element 6 is the terminal voltage VBAT of a dc- 
battery 5. It detects. Electrical potential difference VBAT detected by the electrical-potential-difference detecting 
element 6 The information used as a value is supplied to a control section 1 . 

[0012] When this compound device is made CD-DA mode by actuation of a user, a control section 1 performs an 
operating command to the CD player section 7, the voice selection section 8, and the speech processing section 9, and 
performs CD playback actuation for music. The CD player section 7 is constituted so that playback actuation can be 
performed corresponding to both CD-DA30 which is the disk of CD method, and CD-ROM3 1 . In the case of CD-DA 
mode, a user will load the CD player section 7 with CD-DA30, and playback actuation will be performed. 
[0013] The sound signal ACD read from CD-DA30 by the playback actuation in the CD player section 7 is supplied to 
the TCD terminal of the voice selection section 8. At the time of CD-DA mode, the control section 1 is choosing and 
connecting the TCD terminal in the voice selection section 8, therefore a sound signal ACD is supplied to the speech 
processing section 9. The speech processing section 9 performs necessary sound signal processing of volume control, 
equalizing, etc. The sound signal ACD outputted from the speech processing section 9 is amplified with power 
amplification 10, is supplied to the loudspeaker section 1 1, and is outputted as voice. That is, the playback music from 
CD-DA30 will be outputted. 

[0014] When this compound device is made into television mode, a control section 1 performs an operating command 
to the television tuner section 17, the voice selection section 8, the speech processing section 9, the image selection 
section 14, and the image processing section 15, and performs reception actuation of television broadcasting. The 
television tuner section 17 performs channel selection processing, intermediate frequency magnification processing, 
voice recovery processing, etc. to the signal received by the antenna 18. And the video signal VTV to which it restored 
as broadcast of the tuned-in channel is supplied to the TTV terminal of the image selection section 14. Moreover, the 
sound signal ATV to which it restored in the tuned-in channel is supplied to the TTV terminal of the voice selection 
section 8. 



[0015] At the time of television mode, the control section 1 is controlled to make a TTV terminal choose to the voice 
selection section 8 and the image selection section 14. Therefore, a sound signal ATV is supplied to the speech 
processing section 9, and a video signal VTV is supplied to the image processing section 15. In the image processing 
section 15, it gets over to R, G, and B signal aspect by luminance-signal processing, chroma signal processing, matrix 
processing, etc. to the supplied video signal VTV (for example, composite video signal). And R, G, and B signal are 
supplied to the monitor section 16 which the display screen consists of with the liquid crystal display etc., and graphic 
display is performed. Moreover, after necessary speech processing is performed, the sound signal ATV supplied to the 
speech processing section 9 is amplified with power amplification 10, is supplied to the loudspeaker section 1 1, and is 
outputted as voice. The image and voice as television broadcasting will be outputted by such actuation. 
[0016] When this compound device is made into VTR mode, a control section 1 performs an operating command to the 
VTR section 19, the voice selection section 8, the speech processing section 9, the image selection section 14, and the 
image processing section 15, and performs VTR playback actuation. A user loads the VTR section 19 with a 
videocassette 32, and performs playback actuation. In this case, the VTR section 19 performs playback actuation to the 
videocassette 32 with which it was loaded, and outputs the playback video signal VVT and the playback sound signal 
AVT. And a video signal VVT is supplied to the TVT terminal of the image selection section 14, and a sound signal 
AVT is supplied to the TVT terminal of the voice selection section 8. 

[0017] At the time of VTR mode, the control section 1 is controlled to make a TVT terminal choose to the voice 
selection section 8 and the image selection section 14. Therefore, a sound signal ATV is supplied to the speech 
processing section 9, and a video signal VTV is supplied to the image processing section 15. And in the image 
processing section 15, to the supplied video signal VVT, it gets over to R, G, and B signal aspect by luminance-signal 
processing, chroma signal processing, matrix processing, etc., the monitor section 16 is supplied, and graphic display is 
performed. Moreover, necessary speech processing is performed to the supplied sound signal AVT, and it is made to 
output as voice from the loudspeaker section 1 1 through power amplification 10 in the speech processing section 9. The 
image and voice as VTR playback actuation will be outputted by such actuation. 

[0018] When this compound device is made into navigation mode, a control section 1 performs an operating command 
to the CD player section 7, the navigation controller 12, the voice selection section 8, the speech processing section 9, 
the image selection section 14, and the image processing section 15, and performs navigation actuation. A user loads 
the CD player section 7 with CD-ROM31 on which map information etc. was recorded. Moreover, in order to acquire 
the currency information by GPS (global positioning system) for the navigation controller 12, it is constituted so that 
the positional information (latitude/longitude) acquired by GPS receiver 13 may be inputted. 
[0019] By the navigation controller 12, a navigation image is generated using the map information acquired by 
reproducing CD-ROM31 in the CD player section 7, and the currency information inputted from GPS receiver 13, and 
a video signal VNV is outputted. Moreover, about generation of a navigation image, according to the user actuation 
from a control unit 2, will scroll a map, a predetermined pointing image will be made to compound, or various 
processings of changing a scale further will be performed based on the command from a control section 1. The video 
signal VNV as a navigation image is supplied to the TNV terminal of the image selection section 14. Moreover, in 
performing a guide with voice as navigation system actuation if needed, the navigation controller 12 generates the 
guide voice, and supplies it to the TNV terminal of the voice selection section 8 as a sound signal ANV. 
[0020] At the time of navigation mode, the control section 1 is controlled to make a TNV terminal choose to the voice 
selection section 8 and the image selection section 14. Therefore, a sound signal ANV is supplied to the speech 
processing section 9, and a video signal VNV is supplied to the image processing section 15. And processing necessary 
in the image processing section 15 and the speech processing section 9 will be performed, and a navigation image will 
be displayed in the monitor section 16, and guide voice will be outputted from the loudspeaker section 11. 
[0021] For example, moreover, by the compound device of this example which acquires a power source of operation 
with a dc-battery 5, the control section 1 is made for four modes of operation to be the compound devices which can be 
performed alternatively in this way, and to perform dc-battery residue warning by the display 3, when the terminal 
voltage of a dc-battery 5 falls even to a certain marginal electrical potential difference. Hereafter, the actuation for it is 
explained. 

[0022] About the four above-mentioned modes of operation, mutual power consumption shall differ, therefore the time 
amount which can operate with a dc-battery 5 shall differ, respectively. For example, in this example, the power 
consumption per unit time amount is the largest at the time of navigation mode, and explanation is advanced, assuming 
that it is that to which power consumption subsequently becomes low in the order in VTR mode, television mode, and 
CD-DA mode. 

[0023] Terminal voltage VBAT of the dc-battery 5 at the time of actuation with each mode Change, i.e., the discharge 
property of a dc-battery 5, presupposes that it becomes like drawing 3 . When navigation mode actuation with the 
largest power consumption is performed, it comes to be shown as property [ of drawing 2 ] **, that is, an uptime will 



become the shortest. Moreover, in the case of property ** and television mode, when becoming property ** at the time 
of property ** and the CD-DA mode in which power consumption is the lowest, that is, using it in CD-DA mode, long 
duration actuation of the case in VTR mode is enabled. 

[0024] It sets to this drawing 3 and is an electrical potential difference VOFF. It is an impossible electrical -potential- 
difference value of operation, that is, is the dc-battery terminal voltage VBAT = actuation impossible electrical 
potential difference VOFF. When it becomes, operating becomes impossible substantially and actuation becomes off 
automatically. At this example, it is the dc-battery terminal voltage VBAT. Impossible electrical potential difference 
VOFF of operation At the time before the predetermined time becomes and it becomes impossible operating, a control 
section 1 performs a dc-battery alarm display in a display 3. 

[0025] (And time amount VBAT, i.e., dc-battery terminal voltage, after a dc-battery alarm display is started especially 
until it becomes off Impossible electrical potential difference VOFF of operation The time amount in which it results is 
made to become fixed time amount while operating in every mode.) That is, in order to equalize warning time amount, 
according to the mode, it is made to carry out adjustable [ of the timing of warning initiation ]. 
[0026] The alarm display processing by such control section 1 is shown in drawing 2 . At a control section 1, it is the 
dc-battery terminal voltage VBAT as information from the electrical-potential-difference detecting element 6. 
Processing of drawing 2 to supervise is repeatedly performed as processing for every predetermined timing. As this 
processing, it is the dc-battery terminal voltage VBAT at step F101 first. A value is checked, and a mode of operation 
current at steps F102, F103, and F 104 is checked continuously. And if it is in current navigation mode, it is the 
marginal electrical potential difference VLIW. Electrical-potential-difference value VA If it sets up (F105) and is in 
current CD-DA mode, it is the marginal electrical potential difference VLIW. It is set as the electrical-potential- 
difference value VD (F106). If it is furthermore in current television mode, it is the marginal electrical potential 
difference VLIW. Electrical-potential-difference value VC If it sets up (F107) and is in current VTR mode, it is the 
marginal electrical potential difference VLIW. Electrical-potential-difference value VB It sets up (F108). In addition, 
electrical-potential-difference value VA -VD As shown in drawing 3 , it is VA >VB >VC >VD. A certain becoming 
electrical-potential-difference value is set up. 

[0027] And it is the marginal electrical potential difference VLIW by processing of steps F102-F108. If set up, it is the 
marginal electrical potential difference VLIW at step F109. Current dc-battery terminal voltage VBAT It compares, 
and marginal electrical-potential-difference VLIW < dc-battery terminal voltage VBAT it is - if -judging it as those 
with allowances to a dc-battery residue, an alarm display does not carry out. On the other hand, it is the marginal 
electrical-potential-difference VLIW < dc-battery terminal voltage VBAT. If it does not come out, it progresses to step 
Fl 10 noting that dc-battery residues are few the back, and an alarm display is performed. It is the marginal electrical 
potential difference VLIW here. When actuation is continued as it was, it sets after a certain specific time amount TAL, 
and it is the dc-battery terminal voltage VBAT. Impossible electrical potential difference VOFF of operation It 
becomes the value it is supposed that is become. That is, when it is this example to which an alarm display is 
performed by processing of this drawing 2 and every mode actuation is performed, let time amount after an alarm 
display is started until operating becomes impossible be a certain fixed time amount TAL. Drawing 3 explains this 
point. 

[0028] When actuation is performed in the navigation mode in which the discharge property of a dc-battery 5 is made 
into property **, it is marginal electrical-potential-difference VLIW =VA. It is carried out. This electrical potential 
difference VA It sets to property ** and is the dc-battery terminal voltage VBAT after TAL time amount. Impossible 
electrical potential difference VOFF of operation It is set up as an electrical-potential-difference value it is supposed 
that is become. That is, it sets during navigation mode actuation and is the dc-battery terminal voltage VBAT. Marginal 
electrical potential difference VLIW If it reaches and an alarm display is started, it will become impossible of operation 
after the TAL time amount. 

[0029] Moreover, when actuation is performed in the VTR mode in which the discharge property of a dc-battery 5 is 
made into property **, it is marginal electrical-potential-difference VLIW =VB. It is carried out. This electrical 
potential difference VB It sets to property ** and is the dc-battery terminal voltage VBAT after TAL time amount. 
Impossible electrical potential difference VOFF of operation It is set up as an electrical-potential-difference value it is 
supposed that is become. Therefore, it sets during VTR mode actuation and is the dc-battery terminal voltage VBAT. 
Marginal electrical potential difference VLIW If it reaches and an alarm display is started, it will become impossible of 
operation after the TAL time amount. 

[0030] Furthermore, when actuation is performed in the television mode in which the discharge property of a dc-battery 
5 is made into property **, it is marginal electrical-potential-difference VLIW =VC. It is carried out. This electrical 
potential difference VC It sets to property ** and is the dc-battery terminal voltage VBAT after TAL time amount. 
Impossible electrical potential difference VOFF of operation It is set up as an electrical-potential-difference value it is 
supposed that is become. Therefore, it sets during television mode actuation and is the dc-battery terminal voltage 
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VBAT. Marginal electrical potential difference VLIW If it reaches and an alarm display is started, it will become 
impossible of operation after the TAL time amount. 

[0031] Moreover, when actuation is performed in the CD-DA mode in which the discharge property of a dc-battery 5 is 
made into property **, it is marginal electrical-potential-difference VLIW =VD. It is carried out. This electrical 
potential difference VD It sets to property ** and is the dc-battery terminal voltage VBAT after TAL time amount. 
Impossible electrical potential difference VOFF of operation It is set up as an electrical-potential-difference value it is 
supposed that is become. Therefore, it sets during CD-DA mode actuation, and is the dc-battery terminal voltage 
VBAT. Marginal electrical potential difference VLIW If it reaches and an alarm display is started, it will become 
impossible of operation after the TAL time amount. 

[0032] When the compound device of this example is being used by every mode of operation as mentioned above, time 
amount after dc-battery warning is performed until operating becomes actually impossible is equalized, by this, a user 
can grasp now the uptime after an alarm display is started easily, and the effective management of him is attained based 
on an alarm display. For example, the timing of dc-battery exchange etc. can be grasped proper. Moreover, in order not 
to perform processing which is considered as power-source OFF before actually resulting even in an impossible 
electrical potential difference of operation for equalization of warning time amount, a dc-battery 5 can be used 
effectively. 

[0033] In addition, this invention can be applied in all the compound electronic equipment that can perform two or 
more modes of operation from which power consumption differs, and it is not limited to the thing in which four mode 
actuation like an example as a gestalt of a compound device is possible. 
[0034] 

[Effect of the Invention] As explained above, the compound electronic equipment of this invention In order to carry out 
an adjustable setup of the electrical-potential-difference value which serves as timing of warning initiation from the 
power consumption property about each mode of operation according to the mode of operation currently performed by 
setting up the warning starting potential value corresponding to each mode of operation, It cannot be concerned with 
the mode of operation currently performed, but warning time amount can be made regularity, and it is effective in the 
ability to grasp easily the uptime after, as for a user, warning is started by this. For this reason, effective management is 
attained based on an alarm display. Moreover, in order not to perform processing which is considered as power-source 
OFF before resulting even in an impossible electrical potential difference of operation for equalization of warning time 
amount, there is also an advantage that a dc-battery means can be used effectively. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the compound electronic equipment of the example of this invention. 
[Drawing 2] It is the flow chart of the warning actuation processing in the compound electronic equipment of an 
example. 

[Drawing 3] It is the explanatory view of the power consumption property in each mode of an example, and warning 
starting potential. 
[Description of Notations] 

1 Control Section 

2 Control Unit 

3 Display 

4 Power Circuit Section 

5 Dc-battery 

6 Electrical-Potential-Difference Detecting Element 

7 CD Player Section 

12 Navigation Controller 
1 7 Television Tuner Section 
19 The VTR Section 
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